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^^^'^ 377.400 m 



XifSAf^J ^-j,^ (70%i^a) 

fas JLJ SI 
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^ ^^ ^^>: 2003/10/25 

^ ^^«.v^^ ^^]. .fl^ ^ ^.^^^ 2 ^^^^ ^^^^ ^ 

S^-fl. ^-8-^ €7) 2 .fl^^lB]^ ^^.fl ^o^ ^ ^^^^^ 

sp2 ^-mB^-(Hybridization) ^^o^ ^^^^ ^^^z^- 
-^^(Carbon hexagonal plane)^ ^^^^ ^^^^ ..^^^^ ^^^^ 

€^o^ ^^^^-^^^f^ 71.17> 0.3360 ^2.nlBl xfl^lfe 0.3800 ^:.p]b1» .]u,n^, 

^^-^^^ H7]7> 4 # o]^^ xHH, ofl^^HH] (Aspect ratio: -^^:^ol/ 

-^^^)7V 20 ol^oj ^^^^^ ^^^^ ^^^^^ 

^4.-%z^i3-^ ^^7^ 5^ lOOr^ o]*].^ OS ^^^^V^^i 

^ ^^^^^^^ oj^ofl ^,1^ OS ^^^o^ ^^^^^ ^^^^ ^^^^ 

£ 1 

-4^^ ^^^^ ^^^^^^^ ^^uf^^olHl. tBx4^ ^^(Bamboo 

structure) 
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#^ 2003/10/25 
-9^^ M-i^^4:{Fibrous nano-carbon} 

£^ 1 1^.^^^ ^^^^^ ^^^^^ ^^^^ 

2 -a-Hl 1 ^ .^^^ ^^^^^ ^^^^ 1 S 

£^ 3 ^^10^1 1 ^ ^^^^^ ^^^^^ ^ ^^^^ 

■i- >^>^ 

^ 1:^^ ^ ^.a^.^ ^^^^^^ ^^^^ ^^^^ ^7]^^^^ 

^ ^.^^^^ ^ ^^^^ ^ ^ 

3p2 *fol.Hl^(Hybridization) :i^o^ ^.^^ ^^^^.^ 
^(Carbon hexagonal plane)^ -^^>^o^ ^.^^ o.^^^, ^^^^^^ ^^^^^^ 
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^^ 'U^}: 2003/10/25 



^o_s. ^di-^n-Qr^:^^ 7]^7} 0.3360 M-iz-t'lE] ifl;=cl^ 0.3800 M-iixilB]* ;^lu|t^, 

3.7)7} ^db^> 4 ^ o]^o. ^^^^^ 6\]^^^^n] (Aspect ratio: '^^-H-^<^1/ 
'^^^)7V 20 ol^^ -a-B-^^ M-Bl-ifli^, >^-fr>5^ 3|^ol 2.0 M-i^nm o]^ 

800 M-icPlBl (rm) trla>^ ^]x^^ -^-^^S-^ ^diS.>H tfl^ o JE rJS{^]^ 85 £ z^-£S 

lOOnm ol^fil ^^^S. ^tfl:^^ ^dt^z^-^^ ^^<^ ^7] 

^o_s. 0^^5)0^ 'g-^^S-^ o]6]^ iflja.^ ^0.6) <q^7| pflwj. 

5)01;?^ P>^] Aj-cj-E^ ^^^£|oi^ ^ ^ ^eltb -^^-R-^ ^-il:^^ 



1^*9=^ ■^-^<^1 JL^^^ ;^flMA-1 A>-g-i|ol;^]jL o;^::^.. ^ ^o.^ 0.46 ^hc 



<8> 



«)1^7l^ 
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^^-B-^^ ti] (ofl^^H al. Aspect ratio)7l- 4 <^1>S-^ ^dUl-^^ -^^-B-^a- q-i^^^Bj-Jl ygc] 
. ^-^^ M-ic^^ (Fibrous nano-carbon)fe §^ ^^go^j o^^ (Carbon 
nanofiber or Graphite nanofiber) (^-^;^cl gO nm o]^^ ^^-^ 

^^^^1- #Tifl» ol-g-srVc^ ;*)1S^>^ ifj-^ofl ^e>cx^^ c|.4.o^ ^^«^ ^^o] 
<4# «^ ^1^^ ^^^-B^Ai^l^A]^ "S-a:^^^ ^ ^^^^^ €^>^1- £^ ^ afe 
M€ ^n))^ A>^S>o^ 540 xfl;^] 800 £^ ^JE<^a-1 ^^Sfl^ej^o.^^ aJa^^ 
^«=>171- 1 P13^B]B1 cl^^ .^^^ «^S*>^c).; p]^^^ 4,565,683) a^V 

^0)3^1^^ ^1,^^^ -JBJI^IA^^ ^AKHyperion Catalytic International Inc.) ^> 
AH ^s^oilAi (^1^ ^mWm^m 62-5000943) ^^-b^ 

5 q.^^^^^)^ ^^rQ,^^ ^^o] 8 ifl^]^ 15 <^1^<H^ 

■^^ 3.5 tfl:^]^ 80 M-icPlEi» ^dti^^J-^J-^o] ^^o^ ^ofl i3||^^>j7 

^ ^-S^^^ ^3.^ ^^^^ ti> ^t}.. n]^^ «ll 

^ S=Bl7)l^ ^. q^, ^,1,^ ^^^^y^ 500£o,lAi 700iE A>ol 

^ -^S^flAi ^*^*><:^ S^^oj 50 - 800 mVg ^ ul^^^ ^^^ic^^o]^ ^ 

^ ^IS^-i: -^itl: a> ojcj- ("Carbon Fiber Structures Having Improved Interlaminar 
Properties". United States Patent Number 5.149.584. September 2 1992. "High Performance 
Carbon Filament Structures". United States Patent Number 5.415,866. May 9 1995. "Removal 
of Contaminants from Aqueous and Gaseous Streams Using Graphitic Filaments", United 
States Patent Number 5.458.784. October 17 1995. "High Performance Carbon Filament 
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Structures", United States Patent Number 5,618,875, April 8 1997.). -^^3] 51^ ^ 

■^'^ «>^t^. (Boehm, Carbon, 11, 583 (1973); H.Muraygma.T.Maeda, Nature. 245,791; 

Rodriguez. N.M. 1993. /. Mater, Res. 8:3233)). 

'^^^7l(NEC)^ o]o]:^]Ti].^]7} ^diiM-i^^w. ^ n ^Stb «^l5fl S.Iijima. 

Nature. 354 . 56 (1991). S. lijima, ) ^4iM-2i::^tiL# tt. ^-^^ M-i^^^ ^ 

^^<^] 0.4 q-i^TilEl o]>y-o^ ^^^^S^ ^Bflo^ o;^^ 

^i-^z^-ig-^c] .-^^o^ ^^o_^ ^^3^<H (Single wall 

carbon nanotube; SWNT)^ ^^^S. o]^'^^ SX^ ^^^^^hc^^imxlti wall carbon 
nanotube; MWNT)^ M-t^W-fe 0.4 - 2.0 M-inujE) cff^uj-i^j^-^ w 

'S-fr^o] 3.5 - 50 M-iiTJ]Bj y%S.Mr ^^1^31 ^fe ^r^?^ ^cf. 

<^>ai'a (S.Iijima, Nature. 354 , 56 (1991). S. lijima). R.E. 
Smalley ^^^^{JLo^ Gas-phase catalytic growth of 

single-walled carbon nanotubes from carbon monoxide, Pavel Nikolaev, Michael J. 
Bronikowski, R. Kel ley Bradley, Frank Rohmund. Daniel T. Colbert. K.A. Smith, Richard E, 




:13> 



^^ oj^^y^ 2003/10/25 

Smalley, Chemical Physics Letters, 313(1999), 91-97) S.^^ ^l^l^^ ^-^-2-^ A>-g- 

^ ^>-§-^><^ -^^^LV^^^, 7>^» ol^^>c^ ^Altirl (Thermal Chemical 

Vapor Deposition)^ ^ ^pfl ^^^ig o.^ ;^S*>fe o.^. Sicf.C'^l* 

H.Zeng -f-. Carbon, 36 , 259-261(1998); J'll^e)^ ^b^i^1;%^i^a>^ VO 

09007023 Al ^) oj^i ^:ii4i,:^tL6|l wl^Vo^ a^-^.^- M-ic^^ ^^^i^^^o] Hi (Carbon 
nanofiber, Graphite nanofiber)^ ^4i^2l-^<J-^<>l ^-B-^<^1 ^^}<=^ :s)z]-o g ti])^s>o^ 

(^^1+ #B0<='1SBlH Rodriguez, N.M. 1993. J. Mater. Res. 8: 

3233) ^ tfl^H 20£ o]^ 80:£ nj^o^ .y;^^ i^^. 

^■fr ^^-^T^S:, #^:Rodriguez, N.M. 1993. /. Mater. Res. 8 : 3233) ^ t^S* ^l^lal ^ 
-^1^, -a-fi-^ ^fl^<:fl ^i^^uss)- ^;?}-^ M-Ei-vHTq o.^ # 4^ 

^4. ^-^^ M-i^^di^ <ga>2i o.^ ^, q^, VIB ^o]^^^ 

cf. Afo]^ 37)1- o.^ ^}<^ Ai^o^ 

-§-§-. Jf-^^^^ ^S.^^ (ITO tfi^ 3E.S.) ^ ^S., ^^}^^^^, 

M-icdiA>. .^oflo^ 7lt)]^>JL Sitq-. 
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olei ^^o^ ^^o] 7l^*>^ *€^^7]ofl $^37). :^Aloil ^Pl^^>s (Segregation) 

^cffe ^. (3) ^fl^7;>s. ^^S^<^ "g^i^^rri ^ ^^^^ ^di 

€^ 7}->i» ^^^H (Intermediate)* 7l^ ^-^^ '^J^ nfl, ^ 

7}^^^ ^^^^ ^4 ^S-^^^>o^ Ir^h^Vfe ^^1 7V^^sj-(^^:^ o. 

1^1^^ ^^^-i-)^!- ^^^^ ^ ^^(^^^-1-)^ ^-g-'i^ 

^-g-7>^^ %^^#iiflsl ifl^^l^ ^t^^^V^l ^3i|.^H, (4) ^s^^ 3i)-:^«^A-1 # 

^^^^^ 4^^^, ^O-S Ir^^^^l 2^^S|^ ^ 

^ 47>^1 ^■^1--^^'^. ^7]^ o]-g-tj] ^^A^s)^ >g-B-7> ^ 2 ^51-^ 

^ wfl^t!: 'a^7> 5nm lOOnm ol^fj-sj o. 

^ ^^^^l-^^i ^^^^ ^7l^o.s. ^^SjcH -a-fr-^ 

^ l^dfciSA-l olol^ ^0.0^ <q:f-7> A-lS. 7MJ£|o1;?^ r,}^] A>C}.E) 2.<a:0.s 

^^sjcH^ ^-B-^ q-ic^^i^ ^^M-^^ ^^*>^4. 

^^t!r ^^^s ^^<^] ^tfl ^-^^^a-B-^ o]^^ 11^ ifl^^ ^-B-^ ^^7> A-^^ 7fl 

p>;xl A>c).el S.o^o_^ z^a^^o]:^ ^:^m^] ^^^^ «>Silfe ^i^Sj #:ioli3^, 6>3j ^ 

^-B-^a- Aj-B- xfl^o^ ^^o^ ^^7]. ^4i^Z]-Dj-^o^ :^^o^ ^«.6l] ^ 




#^ '^:^>: 2003/10/25 



^7lS tfit+^o^ n>rl ^ ^3). o. ^^1^^^* ^i^]-^t:f. 

(Carbon 39 (2001) 1467-1475, Formation of bamboo-shaped carbon filaments and dependence 
of their morphology on catalyst composition and reaction conditions, Jiuling Chen, 
Yongdan Li , Yanmei Ma , Yongning Qin, Liu Chang). 2E "S^^ ^M-fel- ^^<i>3.ig.^ 
S. ^4iM-i^^W7l- 3,7]^ pM» ^^i^-^ rfli:)-^^,^}^ 9X^4: ^Kt} 

^4. (Carbon 40 (2002) 2423-2428, High-purity fibrous carbon deposit on the anode 
surface in hydrogen DC arc-discharge, Hisashi kajiura , Houjin Huang, Shigemitsu Tsutsui 
, Yousuke Murakami, a Mitsuaki Miyakoshi). n^i^, oj^o] iflja 
TflM-^ S^-i: 7M p>t:^5l ^^xS^h^^^S] ifl^oj) ^;(11§> 

7m ^o], :=7||6^ >^^7]. s-^^^s -^^^^rV^Ai J^J^ ^^^^^ ^d^^^^^^ 

^^7}- <a^^ ^^S. >5J-cfl^^ ^-^o|] ^-f|-*>^>H A>t).a|^og cl^s|<H o;^^ 

^i. ^V'^ ^ ^^s^ vfl^ol] ^T-A^^ ^^o] iqw.^ dlroi bj- ^ 

7l-i:7l^o] (^^ z^i: 0 £) t:*^^ A>^* M-El-tflo^rf. zi^ofl t+Bh^f wfii^ :^o] 
^12:^ -a-fr^ M-ii^^b^. cflq-^^^j^ ^^it+i^Aj-B-s]. :^o] 15 nm^ ^;^^tb 

31 tflM-^ 2:3)^ ^4.l4i,#ti.S>j- -e-Al-^1-711 A^-^^ ^4l^Zl-uJ-^ol 0£ iflXl 
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55.-2) Z)-3E.l- ^'^^}3l ^2:Olc|-. ZL^^ 4^^!: ^-R-^ tfit+-f-2:3|^ ^-fr 

4-611 ig^^] AVir^-Bl^o^ p|t::^^ ^;j>o] sqje* ^^^o^ ^^i:^ £^ 3<^'H^ 30:£ ^ 

<H1 sjo^ c^^^ ^ ^ o;^c}-^ 

S^ofl^ ttfl*^ (S^)^ M-Efifl:^l ^5lt-^i4. -g-^^ OS.cfl 

€^<*1 <i>\i ^-Br ^^^^ ^Zl-t|^ ;<mjL ^o.B^. ^-B- vfl-^o] ^jsjo^ ^g-^c]] o^^ ^ 
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-a-^^ <^^o] 4^ ^Dfl ;ij]7i^ ^0.0^ ^^<^^ ^;^D^>^ 

-§-§-^o>^ 7m ^ 71^^ ^Pfl^ ^^1^ 7}^^^^^ ^ofl£ 37)] o.^o-| 

7ltB^4. 

3E^;^11, ul-g-^ :^7l 2 71)3^a1b]S] ^q-^fl -^o.^ >«>>-§-5lo1^ ^fe. ^^^7(\- 95% o] 

^^^^ sp2 *Hw.^^ = (Hybridization) :t^^S. ^^^^ 

^^(Carbon hexagonal plane)^ ^^-^AS. ^-^^-S -^a]-^ ^IM^-^i 

^^^S. ^^tb ^^i^zl-^^:?]:^ 7]^7} 0.3360 i-fi^i^lBl 0.3800 M-ic.T3]B]» ;^li:|x3^, 

^4:^^^ 37l7V 4 ^ oi]^,^SHl (Aspect ratio: ^-B-^^l/ 

^-^^)7> 20 ^-B-^^ -a-B-^^ 2.0 ^h=.n]^ o]^ 

800 W-iiPlBl (nm) ri]^^^ ^^^^ ^d^i^A-] 'S-R-^ofl rfltfl 0 £ tfi:^]^ 85 £ z^-jes." 

lOOnm "S^^ ^^^^ ^-^^^V^^l «}:tl]^5] ^^<^1 ^7] 



34-12 




10049472 



^^ ^^>: 2003/10/25 



3 <^ BV<2J- ;^ol 1 500 £6))^ M-i^^^^ ^^i^^^-^j-^ol >^ 

^^oi] tfl*>c^ 0 £ o]>a- 5 £ ol^l-s] t+B^i^t).. =L^^^, o^: jg^^ ^ ^^.^^^ ^ 

^ ^ ^ Sit).. £^ 2 isf 3 5) tili5l6|)A-1 ^^^^ oiBi T.>r^ ^^o)] o^^ 

^A^^ xfl^o) o^;g^ 7^:^01 ;^^q33, ^ ^ 6;^t).. 

7>^lfe ^^<^ q]«fl 0 £ <:»1-^ 20 £ 

^ ^ ^ u|wl7V 80 sOOnm ?1 ^^ofl^ ^^^<^ tfi^ 20 £«^Ai 85 z)-£» 

(Primary metal)^ ^^al7> M-i:^^. ;*ll^^i£7)- ^^-^^ -^-B-^^^ ^bI ^ ^o] 

'AA^ sitf. 

^ 8 ^ ^A>^ ^;^>^nl;§o|| ^^y^ ;y-o] ^^.x^^^a^^^ a^^^ ^^o^ ^^^fl a] 

^9 3) jiHfl^ ^.^^ ^Dl;g A|-^<H] q-Ef^ w>i4 :^ol, ^-ic^^fe 

^ ^#<^1 ^«fl ^^^^ M-ic:#as) ^o] iflJ^o^ ^:^o]] Hjsfl <g^3^ 3)-^ ^o] S- 
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<26> 
<2T> 
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<^^6)1A^ >a3^^^>^ ^^a^Bfll- oj-g--^ 7\^^S>\ <g^^ %^^o] o;^^ 

# °l>^l*»f) ^^fl^<^l ^^^H ^l^t!: #^flS >^l-§-^cl-. ^ ^-tl:^^^ 

-^^fe <^l^all^^>Sil- ^^^m ^E)^]. ^ A].^ 

tifl^;.>sq-ol o]^ii7§^^ =^ ^>-§-tb4. tfls^^ <^lSAi^ S.^^ ^ 

^^^^^^ ^^^^7>^» ^.}■%-^}c^ ^^o_s. ^^^c^ A>-§-^^ # ^cf. 

=28> ^-H-^ M-icBl:^» ;*llS^>fe «^^^ >S-7l^ #TiJ)S. o]^^ ^dt;-S7]-^ 

3 ^ ^^^^ '3;^>'S- ^tiflS A>-g-^t)-. £^ -^71^1 ^3 2:^-^^ 

•^J^f* ^<>il ^-^ij- Cl^ol ^:i:e1-l^^6]l ^Bj) -g-^SJ^^VS. 

^# ^^(Segregation process of metal catalyst ^^^1 ^^*>7l] ^t\-, ^7]^] ^ 
^ ^ri]^7^ci^ ^# ^:^<>f[A^ ^4 «g;^>» jTSTfl ^#*]-7l ^^o^, 

7}^6\] %A^^ ^(Fe), q^iCNi) ^^H(Co) -^^ ^#(Primary 

metaO^S. *>JL, o^7]ofl ^a^^^o] p]^^^ ^7] ^^^^^ ^-§-^H ^fe 

(Secondary metal)^ 5-95 ^^%^ ^7l-^>c«^ ^-^^nfl^ ^-B-^ 

^2^^415^ >^>-§-t!:'=f. 
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^''''^ ^^ ^a^y. 2003/10/25 

> M.^ ^m^S. 7]^^^, 'U^^S. ^ <U^^ %^7}^ ^BfloflAi ^A>^^^6fl 

^^<^^ ^^l^^.^H ^#^7] m-Br^ ^ <g^^ ^^7>i >^B))oflA^ 'a^>5|-^ 

M^(Ni)^ ^nl^^A>^ o,^V is 5 - 95 

*<H <^1» AV^^H 7}^^ ^^Sfl ^V-g-AH ^^-B-^ o] 

«^o^ ^j.^^ ^^^^^^ ^^^^^ ^^^^^^ 

(Mo), H-S-(Cr). ^i€(f) ^^5-95 % ^7]-*H >^>-§-^V^ ^o] ji^H-^olri}.; 

^ 7>^.V^ ^ :i^>S^H ^ ^^aq-g- wcilo]^ - 

^ ^■§---^* m ^^^m «i-iroi o^^^].^ 5,^^ ^ 

^1S^><:^ -^o^^ ^^,,1^^ 3^^^^^^ ^^^^ ^^^^ ^^^^ ^^^^^ 

-^S.q-g-^}-ol=s^].i^^]o]s ^^^^>^ >1171*>71 ^§>c^ 50 £ ^^^^ 2 3| ofl 

m^S. 1 ^ :f , ^^^12:711- A>-§-^H 80 £o))A-1 8 Al^V Al;^: oj^S" :2i3:*>^4. ^1 

^tt ^A^^^ ^^'^^^^ 7>^S# A>-g-^H ^^^] 400 £0)]A-1 2 - 10 Al^f A>^;,^ 
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^1^% ^ %^o] 7>^i* >^>-S-^^ 450 S. o]>a- 550 £. o] 

B>^^^>7l^ 'g'J*] 450 J£ c>l>^ .g>j<] 510 s. fl^^l ^^oflAi 30 ^ ifl;^]^ 40 

^1^7] ^ofl £.#^>7] AVih^ ^^o] 0.5 ifl^l 10 ^1^ %^ 

^ ^^7l-:i» A>^^>o^ ^S-^oflA^ 10 ^ tflx] 2 A]:^ ^El*>0^ IL^^» ^5l*>«^ JS.^ 

^t^. ^12:^ aL^H-#2^ja^Sl #^fl^ f-^o] 99 iflx]^ 80 olu^, ^t]- h]- 

«>7l^ S^S.^ -t^o] 95 iflxl 85 <^ ^o] o]x^ 

^^1^ ^-^TJ^ 1 ^ 0.01% c].^ 90% o]^o^ A>^^ ^Hfe ^ ^ 

S^H^ ^^^] 99 vfl:^!^ 80 oItj^, ^q. uy^aj ^>7l^ ^^H^ 

95 ifl^l 85 ^ ^o] ^r^. S^HSI f-^#ol 99% ol^y-o^ ;g-fo||^ 

^ii^^i^l ^-e-^if 'g-B-^^ a](^^-H-^J-/^-R-^; Aspect ratio)7> 20 ^l^^l ^ 

^ ^-f^ ^€^^7] ^^7] ^Tifl^ ^^*H ^S. ^ A]^^ zj-z^- 450-550 

5-, A]^^ 30 -S- - 12 ig^7> wV^al ^>4. $-^^iL7V 450 £o]^>ol7lM- :S:€a]:?>o] 

30 ^ Pl^^ s^H7> %A^^#^S. ^-^s]:^! ^^l-o^ #nl)7> #a^^ 

M-El-ifl^l S^Tlul- ^-^^£7> 550 3E o]J^c!^ jl^olTluJ- 12 Al;?}-*^]^^-^ 
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* ^iM^i **>^ -§-^^^^ ^bb^ sio^ ^4 ^-i^i^v ^^tb ^-^^ A| 

oil:S^4 "T^^^ ^^7>.ix» ^nfl 1 ^e) ZL^ ^ 0.5 - 30 sccm(^^ cc 
^t\. B}.^3)^7lfe 1-10 sccm^ ^^<^ ^-fi-^ 

^^^^^7> 1 141^1 50%7l- <^^^ 380 £ofl>H 

750 T3]-^3j^7lfe ^>5<1 420 S«^>H 700 £7> i3>^3j«>rl-. 2 

''=1 48 i3].^2|^>7]fe 20 ^<^1>H 24 Al^o] 2^^«>i:f. ^ ^tg^ ^AHloflA-l s,X\^ 

:^o] i^e^ ^^^^ 25%^ -^^^fir^^ 'Hl€€ ^■^7l-:ii(^db/^^.5l- 

^^/ofl^^ : 25 / 25 / 50 (^1^ %))♦ 3.3sccm 3E<g^H 2 '^^^^^ * ^-f . ^^flS 

7l-^^$io.c^, 8 ^-§-°11-^i ^ 150 Bfl o]>a-^ >y-ff>a- y^]^^}^ 

^ ^^<^ ^^<^ ^-^^ a^ofl 4-01 s.7>^ ^^^^ "i^^ll ^r5i7> 

nejul- ^-§-^£7]- 750 £ JS-Cf ui^sj ^njjo^ ^^^o] ^^-§1 ^i*>£|<H ^^-^ 
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-f<^lfe ^#^1 #7>:5H ^o.t^ ^1^;^ ^-^^ ^dL7> '^^<Hs1# ^-^^^ 

■S- ^IS^ -a-fr^ '^■fr^^^ ^■ ^ uial7l- 2.0 - 800 ran, ^-^^ 

M-iQ^rii xjyr] :^^o] 5 - loonm ^Hjl ^ o.tj^ , icj-e)- c)-su)- ti] 

^^^^« ^1^31 $X^B.S.. ^^-^^ i^7fl. ^ ^^^^^ €^>5^ ^Hl7ll, 

^7l) ^BlS.Ai A>-g.7>^-3f|-P^ , e|#ol^l.^::^]6:| JE^;c11, :^7lo1^ 

^ 7lj3^AlB]ol ^^TcJjS, ^ -B-7l^-S-§-Sl 

7V 7ltfl^tl.. 



<36> 



•€^H 1 
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200mi ^7l-*H -§-^^m ^, ^^<:»1 tifl7>;^] ^2.M^*M:B^7]-jiti]ol e 

Anmoniura hydrocarbonate; NH4HC03, ^-^l^lA};*)])^ ^7>A]^n|-. ^l^itb w.^ 

2.M^*>ol^^^>je.t|lolss. ^ :?iS7loJlA-1 80 S.» -a-^mn^ 8 ^]:^ 

^4. 32:^ ^<=g>ll^ (^01x^x30]= 10x2.5xl.5/mm (^^^) ) o|] ^^v^ ^ 

4.5cm^ xfl:3-i: ol^o^^ ^^^^ ^:?}-6Jl ^7]* 100 seem ^sl^^i 

^'i*] 400 £oi]Ai 5 A]^ -t>^:^^Bl€fh<:«l S^J^-^B^ jai^^ >ll2:*-|-^rf. 

^>^«-* Stflo)] zitfls ^ 51) 30 ^^7]* -^-^Itb ^ ^^7>>. 

lOOsccm A]-g-^>c^ 20%) 500 ^^^^ 20 a]:^ m}'=^ 

lOOsccm ^ ^Hl^>H 30 (S^-f-^A).^) ^B^^V^cf . 

^7] ^pfl SOmg ^ 4.5cin ^ ifl^^ -^«^^^ ^:?1:^<^ ^, #ttH :;^] 

SA] A>-§-^><:^ ^d^S^f ^t7>>: 100sccm(4^d[i^^ 20 %)^ 

^4^1 480 Soil^i 2 ^^:^e^» 13^V^icf. ^v^^o\] ^^VSi-^db. ojj^^i}- ^ 

^^7]-^ 200sccm (^^^^^/«^:S5a/-^^^ ^oj-H]: 25/50/25 500 
S-^flAi 1 ^.]:^ ajo.^ ^^^.o^ (934 mg)^ >ll2:*l-^t:|-. 

^]^^ ^-fr-^S- iJrdb 90mg ofl lOmg ^B^^^ ^7>^ :f , Bl7>^A>;fl] 

^iir-a (Rigaku Geigerflex H (Cuka^. 40KV. SOiiiA, r^i^Sj^J^)!- Aj-^^fo^ 500)1^-^ 
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^^71 (doo2)^ 3.7] (Lc002) » ^-srVo^ ^ 1 ofl v+Efifl^t^. HlolEl (N2 

BET)^ ^tb ^ ol* "S^l^^Hlol^l (MJH)^^^ «liE^^* ^^1 i 1 

(Jeol, JSM 6403F, Jeol, JSM 6700F) ^ ^;^> ^nl;g (Jeol, JEM 2010F)^ 

^>^-i: 1. 2. £^ 3 uj-Ej-iflS^t:!-. :^]2,^ ^^^^ t+ii^dL^ ^-^^ 

^. Tubular structure)^ ^IJ-^^I /^}t\-^^ ^-^^ q-ii^4i7> ^tfl;^ o.^ 2 7^7} ^ 5im ^ 

^-¥-7> >a-tfl^ ^-^sq. ^-^^^ 9^^s\d\:^ ^2:5. slcH SZ^* ^ ^ Sl^tf. 

^-i: ^ ^ ^Si-^H ^-B-^^^ ^■ ^ 23nin <^1^^ ^-^^ ^Efl* ^-e]- 

tfl^ <^r^^JEHl (Aspect ratio)fe 200 ol^g-oj^ <y. ^ o]o^c).. 



^7] ^AHl 1 oflAi ^la^:^ S^H-#5lw.^o^ «^l-§-*M #^fl 30mg ^ 4.5cm 

^ ^<=g^^ ^^^<^1 ^^^^ ^;#°fl ^12:^1 Al-§-^ ^>-§-*H ^^^4 

^f-^ ^■^7>^ lOOsccmC^^^^ 20 ^Hl^'^i -a-i^l 550 2 a]:?} 

♦ ^«V$^^. ^€t!: ^"fl ^^"='11 'a^^^ax, o))^^3}. ^^7}^i 200sccra (^-tlr^^^i/ 

oll:S^/^^o^ ^<y-H]: 25/50/25 ^]^%)» ^B^^A-^ 550 1 A]^ ^-§-^ ^^].o^ 

^ (1328 mg)2l ^-B-^ >ll2:«1-5Jrl-. 



^Al«^l 2 
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4 (Rigaku Geigerflex D (Cuka^. 40KV, 30mA, Stepwise Method) )>^>-S-^c^ 

^; ^^Bfq ^.71^ ^ ^db:>a-f}-. etfl^^Af, I983\a)^ <^l-g-*M ^^^^ 

'S-^^ ^^7^B^ (doo2) ^ 37] (Lc002) 1- ^isH S. 1 M-Bj-vflo^Cf. Jg^b: 

o]n&2 Bm^^S. ^-Br^^^ :^ o]» <g^lo]6jio]^] (MJH) -i) 

<45> Wjilofl 1 

i^SAH] ^AV^ 1 ^. Iron(m) nitrate nonahydrate Fe(N03)3 * 9H20 

= 404.00 (99%, Wako), mp 35~40TC. d 1.684, sol in water, ethanol, acetone)^!- -q-s 
^Hl ^(Nickel (n) nitrate hexahydrate Ni(N03)2 * 6H2O = 290.79 (98%, Wako), rap 

56.7*0, d 2.05, bp 137. sol in 0.4 part water, in alcohol, Ni content 20.19% (Nickel Ni 
= 58.71)^ ^-^^ 200ml ^7}^^^ t»]^«]Al si^^Xyy^] ^]-^l-^(MS No. 

3050) 80g * ^7>§>o^ 30 iH^^H ^^^^nf. ^7]^ iJ-^-^S ^l-g-i:^^)- :g 

^ ^-ar^^^ ^^^2:7] (Rotary Evaporator)* A>-g-^c^ a^<j<1 so 

3^<^Ui 40 (Torr)Sl :<d^«^M ^-^r^^l. :gA)-i:|5t«^1 ^'a-5l<H^ ^^1"^ 

■i: ^l2:«>5iq-. ^12: t!: ^-tt^^ ^'ttM^'^] T'V^-i:^ 110 ^ejZL^ (^t^D^^S) ^Tfl 

f-^ 5%)-ir -i^*^^]^ (^01x^x^0]= I0x2.5xl.5/mm (^]^^) ) o)] ^z^^ ^ 4.5cm^ 

o]^6\^ ^^S.^ ^^ofl :=-j7 30 ^;?> ^^7]1- -^xj^i- ^ ^ 

^#7}>i^ ^•^7>:i. lOOsccra * A>-§-*l-c>^ (^4i^«a- : 20%) 650 SoflA^ 2 a];?} 



34-21 



(0049472 



^ "U^}: 2003/10/25 



51* ^tb ^ o^A>^^4,5>). -^o^ ^^yy^ 200sccm (4^^^^ 25 ^el^A^ 650 £ 

<^>H 2 ^V-§-l- ^^c^ (220 mg)^ ?V^l-^ol f-o.^ ^^i^ic^ti.!- ;^ll^^>^ 

4. 

^IS^ ^^i+i^^w. 150mg 15mg ^ ^e1^^ ^7]-^ :f . E|7>^a>>|] :^z^- 

(Rigaku Geigerflex E (Cukall. 40KV. 30mA. Stepwise Method) )» a]-^*> 
5o<^Ai 90<»^7};^]o] ^o^^ ^^^^ ^tt ^^^^ «)-#^^2li^(^^E|-u) 

^ (d002) ^ 37] ac002) » ^^fc^ Kl ^^^JS\9X^. «1<>lEl(N2 BET) 

^]St!: ^ ^-^^Efl# o^7] ^^yo^^ ^^^^ ^^>^p];g 

(Jeol. JSM 6403F) ^ ^i}-^ ^;<> ^d]:^ (jeol^ jEU 2010F)5] ^§>c^ ^<g^ a};?!^ 

^is^ -g-a-^ -^^-^^ i^.^<H] cfl^>o^ 5 :£ vfl;^] 0 £^ ^^^M 1}-*^=^^ ^ 

^z^-xg-^o] ufl^^Vi o;tfe ^2,(:^^H^. Tubular structure)SAi ^^^^^^ 

^S. ^^-^^o] «i]^^3l ^^t+i.:^Hoj^ ^ 3^^^ ^^^^ 

^o] ^|.o]^ t+E]-ifl;.] ^^B^, ^dL^z]-tS-^6| ^^o.^ o]^o]:^ ^^^}r.^^^ ^o] 

w]^<^ 3).^ ^o] ^;goj^ ^ o;^q. ^^^o^ l+E]-!^^ oi]^^S 

«] (Aspect ratio)^ 100 ^^l^^y^ ^ ^ ol$ii=]-. 
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<50> V]M 6\] 2 

<si> 



^^1 -JAH 1 3«S-§e,H^S) o,^*M 30™g # 4.5cm 

^ Ml^* ^lld ^^^^ ^tV^o, ^Sf^ ^^^^ ^^^.^^ 

s "SsfS^. ^o, (^^^^ ^ ^^^^ 

* ^el«^ 800 -Eoj^ 2 t>.g., «g^a 0.1+ ^ gj^^ 
^ aliil^ 3 

^ >fl^* ^.^a^ ^tV^ofl ^_ ^^^^^ ^^^^ ^^^^^ 

*^7V- 100sccm(^iS^ 20 %)* 350 eoJ^ 2 Alt> 

» ^nm. S«S #=1) ^it^Si^ ^^^^^ 200sccm 80 ^:^%) 

^ ^)\d ^-gas) ^^V^cl .^^^ ^^.^^ ^^^^ 

;^^7>- 100scc™(=r=tS-a- 20 %)* 500£o,Al 2A|S 
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<57> ^7] ^Ajc^] 1 ig-ig O.S ^#nfl* <^l-§-*>o^ 30mg^ 4.5cin 

^^7]->i 100sccin(=4^d[i^«a- 20 m %)^ «Hl«>»>i 600 3Eoj)Ai 2 a1:?V 

» #^)) <H]:t^4 ^^7>^ 200sccm 80 ^^%)» * 

el^^i 600 £<^lAi 2 A]^ t§^}c^ ^^^^ (1333 rag)^ ^^V^^M- 



SSS> 



S. 1 







N2 BET 
(inVg) 


^-fi-M«l/'9-B-^ 
(nm) 


doozCnm) 


Lc(002)(nm) 


1 


0.3422 


4.4 


308 


22/26 


^^1^1 2 


0.3401 


6.7 


330 


108/46 


Mliloll 1 


0.3398 


8.2 


221 


33/32 












«151<^] 3 










ul5loj|4 










«liil<4 5 


0.3489 


3.5 


210 


110/77 



59> 



^ ^^1, -^713^-^ -^o^ ^^^>^S1 #nl)o^ ^^^^ «^ ^ ^^^^^^ 

95% o]^^o_s. ^A^^ ^^s.^.^ ^rfc^^Vs] sp2 «>oltL5^^(Hybridization) 
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(Carbon hexagonal plane)^ ^^^^ -^a>^ ^2:* 

^^^2]-t3-^^Vo^ 0.3360 M-icn]B] xfl>.]^ 0.3800 ^ 

h^^n* 37l7> ^^t!" 4 ^ c>]^^ ^]xJ^x£l^ (Aspect 

ratio: ^^•^^o]/^^^)7} 20 ol^o] M-Bi-iflu^ , ^^^^ sg^o] 

2.0 ^i^^lE^ ol^ 800 q-i^n]B] iim).ri]^^ -^-^^^ ^-H-^ofl rflSfl 0 S. 

^^7]- 5nm <il^ lOOnm o]^^ Kk^.^ €^ ^^^V^a-^ ^tfl^^l 
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^■^^ tfltfl <^^^ 5E^ 2 «j-*j=o.S. ^J^^Vfe. ^^€^1- 95% ol^og 

^4i-^;^>^ sp2 ^omBl = (Hybridization) ^^^^ ^di^z^-^^ (Carbon 

hexagonal plane)^ ^■9^^- -n-^Vtb ^H^a-^ ^^i^jHsI^t^ o.^ s.;^ 

^ >|5^7> 0.3360 M-i^T^lB] ^^]^ 0.3800 M-i^nlEll- ^I^^p^, 

^ 3.7171- ^^t!: 4 ^ o]^^ xHp^. 6||:±.^:eb] (Aspect ratio; ^^^o]/^^:^)7} 

20 <:>1>3-^ -S-H-^^ ^-^^ ^ ^ uiHl^ s%^o] 2.0 q-i^ti]Bl ol^g- 

800 ^i^i^le] (nm) T^^m* xluj^ ^-^"1^^ ^^S.^^ ^-^^<^ tfl^B 0 £ xfl^lfe 85 £ z^^g 

lOOnm -a^tb ^^-^S ^^«>^a-1 >a-tfl:^fi] ^^^^ 

■fr^ ^>i=l^ vfl^^q- -^-^iq^^l ^:^o] A^s. 9^:4.^0] 7fl«J-S)o1;^ A>t:l-Ej s.oj:o. 

i^^^ 2] 

1 ^ -a-^^ ^:5iSl ^ISol] o;^c^, A>-g.^>fe ^Dfl7l- ^^] .^T7))7]- <l>id 
^ ^^^51 ^;^>-^ ^i.flS A>-§.*H, ^3 SJ^>«- ^€ 
^ ^^s1-c1^6fl s^tfl ^nl^ ^^«gxc>s 
(Segregation process of metal catalyst)^ '^f-§-*>^ . 



34-26 



10049472 



m^ "a^>: 2003/10/25 



31S711 ^#^>7l ^^o^. ^db^ 7l-^6|l S:^^ ^(Fe), (Ni) S^HCCo) 
^o]-g-^^ o.^ #^(Primary metal).^ ^}JL, o^7l«5fl -f-S^^^ ^l^^l- #7l ^^ 
7>^o)l ^-§-^>>^l (Secondary metal )^ 5-95 ^^%S. ^7}^c^ 

^^^o.^.^ ^>a-^^:4iofl ^^^^ ^-§-^^# (Mh), 
ti.^(Mo). a-i-(Cr), ^>i€(W). q^(Ni)^ ^nl^^AV^ ^A}- j^^, ^^o^ 5 _ 
95 ^7>-^ -^^^ nl-s-o^ o]» ^Dfl^ ^>-g-^H 7l-^» <i^«fl ^-i-AlT!^ 

^dt* :^l^«>fe ^ ^dfci-S 7l-iii7> ^'a:#^dt7> o>ia ^tii l:c>l <^1^ 

€^ A>^^ ^ ^^7>^ ofl^^sj ^t.]) ^^^ofl 

^■%-^ ^-g-'^^-i: ^m^^l ^fe ^(Fe), ^J-^(Mii). #Blti.tB(Mo), 5L^(Cr), ^^€(W) 5 - 



^ 0.5 - 30 seem ^'^^^ ec 7}^^) ^ JE^J^V^'H "a^^l^ 'i^^el* «3^H 



[^^% 4] 
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^ ttl^o], 4-<a^^(Primary metal) ^a>^^^^ (Secondary metal )^ ^^wl7> ^^ti] 
5/95 - 95/5 a] #5] ^>-§-*]-^ . 



o -rr 
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[3E 3] 
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